The proposed work aims in the restoration of images corrupted by Gaussian noise, impulse noise. The new algorithm significantly removes different noises and produce better image quality than standard median filter (SMF), Centre weighted median filter (CWF) and threshold decomposition filter (TDF).The proposed algorithm (PA) is tested on different images corrupted by all two noises and is found to produce better results in terms of the qualitative and quantitative measures of the image for noise densities up to 30% noise level for impulse noise, mean zero and 0.9% variance of Gaussian noise. The filter works well for speckle noise up to 0.8% variance.
INTRODUCTION
Images are often corrupted by noise, due to degradation introduced at the input channels, transmission medium, sensor and/or digitizer. Common types of degradation are blurring, distortion, additive random noise such as Gaussian white noise and salt-and-pepper impulse noise, signal-dependent noise such as speckle, film grain noise and quantization noise [2] . In order to restore back these images, a proper filter should be carefully chosen. A good noise removal filter would remove the additive noise distributions exactly, restoring the original image from the noisy image completely. To do this, the filtering algorithm must be specially designed to remove a particular noise distribution. In reality, no matter how well a noise removal filter is designed, the restored image always exhibits a certain degree of deviation in its pixel values from the original image. Excessive deviation often renders the restored image useless. In other words, the restored image may be visually unacceptable if subjected to human inspection [3] . The additive white Gaussian noise which are caused by poor image acquisition or by transferring the image data in noisy communication channels. Gaussian noise removal can be effectively done by linear filtering methods. Impulse noise is caused by malfunctioning pixels in camera sensors, faulty memory locations in hardware, or transmission in a noisy channel. Two common types of impulse noise are the salt-and-pepper noise and the random-valued noise. For images corrupted by salt-and pepper noise, the noisy pixels can take only the maximum and the minimum values while in the case of random-valued noise; they can take any random value in the dynamic range. Speckle is a random, deterministic, interference pattern in an image formed with coherent radiation of a medium containing many sub-resolution scatterers. The texture of the observed speckle pattern does not correspond to underlying structure. The local brightness of the speckle pattern, however, does reflect the local echogenicity of the underlying scatterers [3] . There are two basic approaches to image de-noising, spatial filtering methods and transform domain filtering methods [4] . A traditional way to remove noise from image data is to employ spatial filters. Spatial filters can be classified into non-linear and linear filters. Many non-linear filters fall into the category of order statistic neighbor operators [5] . This means that the local neighbors are sorted into ascending order and this list is processed to give an estimate of the underlying image brightness. The simplest order statistic operator is the median [6] , where the central value in the ordered list is used for the new value of the brightness. The median is good at reducing impulse noise However, A mean or average filter is the optimal linear filter for Gaussian noise removal which tend to blur sharp edges, destroy lines and other fine image details, and perform poorly in the presence of signal-dependent noise. This paper is organized as follows. Section II describes noise model. Section III gives a brief review of related work on Image De-noising using proposed algorithm. Section IV deals with Exhaustive Experimental Results and Discussions and finally Concluding Remarks are given in Section V.
NOISE MODEL
Let the true image x belong to a proper function space S(Ω) on Ω = [0; 1] 2 , and the observed digital image y be a vector in Rmxm indexed by A ={1,2,..m}X{1,2,.m}. The image degradation can be modeled as y = N(Hx), where H : S(Ω) Rmxm is a linear operator representing blurring, and N : Rmxm Rmxm models the noise. Usually, y = Hx + σn where σn Є Rmxm is an additive zero-mean Gaussian noise with standard deviation σ>= 0. Outliers are modeled as impulse noise. For an overview, see [7] .
where N represents the impulse noise. There are two common models for impulse noise: the salt-and-pepper noise and the random-valued noise. If [dmin; dmax] denote the dynamic range of y', i.e., dmin <= y'ij <= dmax for all (i,j), then they are denoted by Salt-and-pepper noise: the gray level of y at pixel location (i j) is yij =dmin; with probability p; dmax; with probaility q; y'ij; with probability 1 -p -q; Where s = p + q denotes the salt-and-pepper noise level [7] . 
PROPOSED WORK
In the existing threshold decomposition techniques, threshold levels from 0-255 are used, based upon which the pixels in the window are decomposed into strings of 1s and 0s, depending on whether the pixel intensity is greater than or lesser than the threshold level. Then the majority function is found out at each level which is recombined to produce the median value. The pixel to be processed is then replaced by the median value. Large number of threshold levels and bit comparisons are used in determining the majority function at each level, which increases the complexity of the process and the time taken for processing. The complexity of the process can be described as follows: Stage 1: The stage involves the process of decomposing the pixels into 1s are required and 0s demands 256 one bit comparisons for each pixel. Stage 2: The process of computing the majority function involves 9 one-bit comparisons at each threshold level. So, 256X9 comparisons are required for a 3X3 window. Stage 3: 255 one bit comparisons are required for the process of recombining the 1's, to obtain the median value.
PROPOSED ALGORITHM
The aim of the work is to apply the proposed filter over an image corrupted by mixed noises (zero mean Gaussian and impulse noise). Figure 1 denotes the aim of the work. To overcome this problem, a new algorithm is proposed in which the pixel intensity itself is considered as the threshold and decomposed into its equivalent string of 1s, thereby reducing the number of thresholds. The median is found eliminating the process of finding out the majority function which in turn eliminates the process of comparison. Proposed algorithm is given as follows: STEP 1: A 2D window of size 3×3 is selected. Assume the pixel to be processed is p(x,y). 
SIMULATION RESULTS
This Section experimentally analyzes the performance of developed image denoising algorithm with various median filters, such as, standard median filter(inbuilt MATLAB function) SMF, Center weighted median filter (CWF), Threshold decomposition filter (TDF), for Gaussian, Speckle and Salt & Pepper noise added on images such as Lena, Barbara, Baby, girl, Pepper and Cameraman image. It is experimentally proved that the proposed algorithm is as optimal for better denoising of different noises. Filtering performance can be evaluated by computing Peak Signal to Noise Ratio (PSNR),Image enhancement factor(IEF) and time using (matlab inbuilt functions) which are the estimates of the quality of a filtered image compared with an original image. The PSNR is calculated using the formulae. 
Where n -corrupted image, r -original image x -restored image [1] .
The PSNR, IEF, and CPU computation time in seconds for impulse noise, zero mean Gaussian noise and Speckle noise are calculated for the PA and compared with SMF, CWF and TDF, in Tables 1 to 3 for lena.gif. The important aspect of the PA is that it uses a fixed 3X3 window for processing and thus leads to smaller computation time amongst the existing threshold decomposition filters or stack filters and centre weighted median filter. MATLAB 7.0(R14) on a PC equipped with 2-GHz CPU and 1GB of RAM memory has been employed for the evaluation of computation time of all algorithms. It was found from table1-3 that the proposed algorithm has better performance in removing impulse noise up to 30%.From table 5 and 6 it was observed that the proposed algorithm has capability to eliminate zero mean with 0.9% Gaussian noise and speckle noise up to 0.8%. Considering the discussions made before, Subsequent Tables 4 to 6 represents the performance of the SMF, CWF, 
CONCLUSION
From the exhaustive experiments, conducted for different noise types for different images for different median filters, we conclude that, the highest PSNR (dB) and IEF is not obtained for PA for different images and for different noise type. However, on overall basis, i.e., in an average sense, PA gives good performance for low density impulse noise up to 20%, zero mean 0.9% variance Gaussian noise removal. When compared to their class of decomposition filters such as TDF in specific, the PA exhibits better performance for Salt & Pepper noise removal up to 30% and reduces smaller proportion of zero mean 0.9% variance Gaussian noise. The proposed filter also exhibits good noise removal up to 0.8% speckle noise. In our method, time complexity of Threshold Decomposition is removed by considering the pixel intensity itself as threshold. Hence, the proposed method shows good performance with fewer complexities. The Proposed algorithm has good average computation time such that it's twice faster in comparison to TDF and exhibits optimum computation speed when compared with other filters.
